1.MEASUREMENT OF PH, PO2 AND CONDUCTIVITY
CONDUCTIVITY METER  CALIBRATION AND MEASUREMENTS OF CONDUCTIVITY OF TEST SOLUTIONS

AIM:

To estimate the amount of Hcl present in the whole of the given solution by carrying out conductometric titration. A standardized solution of NaOH of strength 0.1 N is given.

APPARATUS REQUIRED

1. Conductometric electrode.

2. Beaker, pipette, burette, flask and glass rod

3. Distilled water.

PROCEDURE

1. Rinse the burette with a little of std. NaOH (0.1 N) and fill it up to the zero mark with the same.

2.  Pipette out 20 ml of the given HCI solution in to a clean 250 ml beaker and increase the volume of the solution by adding 50 ml of volume of conductivity water. (If distilled water is used, the conductance of distilled water should be subtracted from the observed conductance).

3.  Set the apparatus in such a way that NaOH from the burette is added directly in to the beaker while the solution constantly stirred on a magnetic stirrer. 

4. Place the conductivity electrodes in the cell and make the necessary circuit connections.

5.  Now, let the NaOH solution by 1 ml increment and measure the resistance of the solution. 

6. Continue the addition of NaOH even beyond the end point (i.e total of 30 ml NaOH for 20 ml of HCI.) 

7. Plot the conductance values (1/R) and the volume of NaOH added from the burette to get the graphical behaviour as shown in the principle involved of this experiment. 

8. Get the end point which is the point of intersection of the two straight lines AO and 80. Using this volume calculate the strength of HCI and the amount of the same.

MAINTENANCE

1. Conductivity cells should be kept immersed in water at 50 c for few hours and soaked in distilled water for at least 2 hours before use.

2. No air bubble should be sticking on to the plates
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CALCULATION:

Amount of HCL present in lOOmI of the given solution =Equivalent weight X Normality                








Xl00/1000

RESULT

Strength of HCl= n

Amount of HCI present in 100 ml =      g

2.pH METER STANDARDIZATION AND MEASUREMENT OF pH VALUES OF SOLUTIONS

AIM

To measure the pH of different solutions.

APPARATUS REQUIRED

I. Digital pH meter.

2. Pc 22 type calomel electrode.

3. Different solutions.

PROCEDURE

1. Shake the electrode gently to ensure intial buffer solution cover the whole membrance 

    and the air bubles are trapped.

2. Immerse the electrode in the solution whose pH is to be measured.

3. Allow about 15 minutes as warm obtained.

4. Now open the release valve and set temperature, adjust control to match with the   

    temperature of the solution.

5. Place the function control in pH position and mode contml is in self check position (pH  

     = 7) and see that the display reads 6.98 to 7.02.

6. Place function control in milli volt position to get display of milli volt development 

    across the electrodes.

7. Repeat the above procedure for various solutions.

PRECAUTIONS

I. Don’t use the electrode beyond pH and temperature range.

2. Permanent damage may occur if it is used beyond the range.

3. Electrode should be cleaned for every time every solution by using distilled water.

MAINTENANCE 

 Dissolve calcareous and metal oxide sludge coatings on the electrode in 10% Hydrochloric acid for 5 to 60 seconds and rinse well  with distilled water to bring up the activity of sluggish glass pH electrodes

TABULATION

Room temperature =

[image: image2.png]SL.NO | SOLUTION | ACTUAL pH pH METER mV DEVELOPED
VALUE VALUE ACROSS pH
ELECTRODE (mV)
1 Water 7
2 Dilute Acid | less than 7
3 Dilute buffer | more than 7

solution





RESULT:

The pH values and the milli volt readings are noted and tabulated for different        solutions

3.RECORDING OF ECG SIGNAL AND ANALYSIS

The aim of this experiment is to 

· Grab & monitor ECG Signal

· Measure the various time intervals

· Measure Heart Rate

· Perform Frequency Analysis

· Cardiac Vector

Procedure

Connect the ECG Electrodes to the subject as explained in the different lead configuration diagram

Connect patient cable to the electrodes and ECG  modules/ECG system as explained in the respective manuals

Connect output of the ECG module / ECG amplifier / ECG system to Physiograph / DSO as explained in the respective manuals

The following table of normal values of waves, segments and intervals are provided in the below table, Compare your values with the one provided below.

Observer the waveform for its clarity / baseline shift/ noise/lead/configuration and if it is not clear, confirm the placement and attachment of electrodes as explained in the different lead configuration diagram

After acquisition of good waveforms freeze and store the waveforms as explained in the respective manuals.

	Waves, segments &  intervals
	Normal Values

	P Wave ( best seen in Leads II and V1)
	Height not more than 2.5 mm, Width not more than 2.5 mm

	PR interval (best seen in leads II and V1)
	3 to 5 mm

	Q wave
	Depth not more than ¼ the size of the R wave in the same lead

	R & S waves (best seen in precordial leads)
	R in V1-2 < S in V1-2

S in V1-2 < 20mm

R in V5-6 < 25 mm

S in V5-6 < 5mm

	QRS complex
	Atleast 10mm in height in precordial leads and 5mm in limb leads (less than this is known as Low voltage complex)

	ST segment
	No specific duration, Must be same level as PR segment

	T wave
	At least 10% of the R wave in the same lead. No upper limit

	QT interval (measured in precordial leads)
	As this varies with the heart rate, it is usually corrected to read

Qtc = [QT/(RR interval]

Which must be

< 0.42 seconds for males and

< 0.44 seconds for females


Complete the following report

	Name of the Patient :

Age & Sex:

Rhythm:

Heart Rate:

P wave:

PR interval:

QRS waves:

ST segment:

T wave

QT interval




Print the ECG waveform and write the different waves and segments.

Result:

Capture the ECG to a template, Stretch to the maximum extent so that a complete cycle is available for visibility and capture the following information on the printed template as shown in the illustration below.
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4.RECORDING OF EMG

The aim of the experiment is to

· Grab and monitor EMG Waveform

· Measure the amplitude

· Analyze the frequency

· Calculate the number of zero crossings

· Muscle activity during stress

Procedure

Connect the EMG Electrodes to the subject as explained

Connect patient cable to the electrodes and EMG  modules/ EMG system as explained in the respective manuals

Connect output of the EMG module / EMG amplifier / EMG system to Physiograph / DSO as explained in the respective manuals

Observer the waveform for its clarity / baseline shift/ noise/lead/configuration and if it is not clear, confirm the placement and attachment of electrodes as explained

After acquisition of good waveforms freeze and store the waveforms as explained in the respective manuals.

Capture the EMG to a template of the Physiograph as explained in the manual.

Calculate the amplitude of the signal

Using the FFT mode, Plot the FFT for the EMG signal and observe the various frequency components. 

Calculate the number of zero crossing from the waveform capture in the template using the stretch feature.

Using a dynamometer, repeat the procedure for 1Kg, 2Kg, 3Kg, 4Kg and 5 Kg.

Plot the EMG amplitudes  against the weight 

Plot the zero crossing against each weight

Result:

5.RECORDING OF EMG

The aim of the experiment is to calculate the

· Nerve Conduction Velocity

Procedure

Connect the EMG Electrodes to the subject as explained

Connect patient cable to the electrodes and EMG  modules/ EMG system as explained in the respective manuals

Connect output of the EMG module / EMG amplifier / EMG system to / DSO as explained in the respective manuals

Connect the stimulating electrodes to the output of the stimulator module

Connect the external trigger output of stimulator module to external trigger of DSO

Set the DSO settings as follows:

a) Horizontal : 2m Sec/div

b) Trigger: External, Normal, Rising

c) Vertical: 1 V /div

Adjust the trigger level of the DSO to match the stimulator module

Place stimulating electrodes approximately 15 cms from the sensing electrode

Stimulate the subject

Observe waveform on DSO

Measure the time from start of the stimulus to the peak of the waveform ( say ‘t’)

Measure physical distance between the stimulus electrodes and sensing electrodes ( say ‘d’)

Calculate the Nerve Conduction Velocity 




V = ‘d’/’t’   m/sec

Result:

6.RECORDING OF EEG

The aim of the experiment is to

· Grab and monitor EEG

· Analyzing the EEG frequency components

Placement of electrode on the scalp is commonly dictated by the requirements of the measurements to be made. In clinical practice, a standard pattern, called the 10-20 electrode placement system is adopted. This 10-20 EEG electrode [image: image3.png]


placement is illustrated in the figure below.

Procedure

Connect the EEG Electrodes to the subject as explained

Connect patient cable to the electrodes and EEG  modules/ EEG system as explained in the respective manuals

Connect output of the EEG module / EEG amplifier / EEG system to Physiograph / DSO as explained in the respective manuals

Observer the waveform for its clarity / baseline shift/ noise/lead/configuration and if it is not clear, confirm the placement and attachment of electrodes as explained

After acquisition of good waveforms freeze and store the waveforms as explained in the respective manuals.

Capture the EEG to a template of the Physiograph as explained in the manual.

Using the FFT mode, Plot the FFT using the Physiograph as explained in the manual.

Observe the different frequency components. Analyze the alpha, beta, delta and theta components in the frequency spectrum & determine the component which is dominant.

Repeat the procedure for different states (Awake, Sleeping, Drowsy) of the subject
Result:

7.RECORDING OF VARIOUS PHYSIOLOGICAL PARAMETERS USING PATIENT MONITORING SYSTEM AND TELEMETRY UNITS

The aim of this experiment is to

· Observe the ECG, Peripheral Pulse and Phonocardio signal simultaneously

· Correlate the signal to find the various systolic and diastolic components

Procedure

Connect the Peripheral Pulse Electrodes to the subject as explained in the different lead configuration diagram

Connect patient cable to the electrodes and Peripheral Pulse  modules/ Peripheral Pulse system as explained in the respective manuals

Connect output of the Peripheral Pulse module / Peripheral Pulse amplifier / Peripheral Pulse system to Physiograph Channel 1/ DSO as explained in the respective manuals

Observer the waveform for its clarity / baseline shift/ noise/lead/configuration and if it is not clear, confirm the placement and attachment of electrodes as explained .

Connect the ECG Electrodes to the subject as explained in the different lead configuration diagram

Connect patient cable to the electrodes and ECG  modules/ ECG system as explained in the respective manuals

Connect output of the ECG module / ECG amplifier / ECG system to Physiograph Channel 2/ DSO as explained in the respective manuals

Observer the waveform for its clarity / baseline shift/ noise/lead/configuration and if it is not clear, confirm the placement and attachment of electrodes as explained .

Connect the Phono Sensor to the subject as explained

Connect patient cable to the Phono Sensor and Phono  modules/ Phono system as explained in the respective manuals.

Connect output of the Phono module / Phono amplifier / Phono system to Physiograph Channel 3/ DSO as explained in the respective manuals

Observer the waveform for its clarity / baseline shift/ noise/lead/configuration and if it is not clear, confirm the placement and attachment of sensors as explained.

After acquisition of good waveforms freeze and store the waveforms as explained in the respective manuals.

The following table of normal values of various diastolic and systolic intervals are provided in the below table, Compare your values with the one provided below.

	
	Normal Values

	Atrial Systole
	0.11 Seconds

	Presystole
	0.04 Seconds

	Isometric Contraction
	0.06 Seconds

	Rapid & reduced ejection
	0.26 Seconds

	Protodiastolic phase
	0.03 Seconds

	Isometric relaxation
	0.06 Seconds

	Rapid inflow
	0.11 Seconds

	Diastasis
	0.22 Seconds

	Diastole
	0.54 Seconds

	Systole
	0.35 Seconds


Result:

Print the ECG, Heart Sound and the Peripheral pulse waveforms and draw lines identifying each phases of diastole and systole.

8.RECORDING OF AUDIOGRAM

The aim of the experiment is to find the

· Auditory response of human ear

· Conduct & draw audiograms in air conduction

Procedure

Connect the audiogram equipment to A/C mains 230 V and power ON the switch

Keep the channel selector on OFF position and toggle switch in NORMAL position

Keep the output level and masking level at minimum

Plug response switch and headphones. Headphones should be set to stereo mode and built in volume control to maximum

Subject to wear headphone with left speaker to left ear and right speaker to right ear.

Change the channel selector to Left(L), Adjust the masking level to conformable position, so that the right ear is fully masked

Change channel selector to Right (R) and conform the masking level of left ear.

Return channel selector to left

Select frequency and keep increasing the output level till the subject indicates the audibility with help of the response switch. Note the dB level.

Reduce output back to minimum

Repeat the procedure for different frequencies

Plot the audiograms ( frequency v/s dB) for left ear

Repeat the procedure for right ear and both ears.

The audio graph should be plotted for 0 to 80 dB (10 db increments) and 0 to 5 K Hz   for x axis.  

Result:
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